We employ a bivariate ordered probit model 17 applied to match-level data, which allows for asymmetric effects at home and away matches and in goals scored 18 and conceded. Our set of coach characteristics includes indicators of skill, experience, innate features as well as 19 empathy with the team. We find that some managerial features matter even when we control for club power and 20 past results. Performance is positively correlated with the manager having had experience abroad and with the 21 manager being a former player with the club; but performance is worsened by lack of managerial experience. 22 Other features affect only some particular aspects of performance. In particular, Italian managers are more 23 defensive in home games while older managers are more defensive in away games. Our approach also identifies a 24 negative effect of managerial turnover on defensive performance, an effect which is masked when a more 25 traditional aggregated model is used. More specifically, the proposed specification allows us to
175 3504 matches; for each match, our dataset contains the date of 176 the match, the final result, the name of the home and away 177 team coaches and their individual characteristics. All data 178 come from the official website of Lega-Calcio, which 179 organized the two highest football leagues in Italy, namely 180 Serie A and Serie B, from 1946 to 2010. During the period of 181 analysis, Internazionale, Lazio, Milan, Roma and Udinese 182 played in Serie A in all ten seasons, while Ancona, Como, 183 Treviso, Venezia and Vicenza participated in only one season. 184 According to the previous section, information about club 185 managers can be split into sets of characteristics that are relevant 186 according to the existing literature: experience, empathy with 187 the club, ability to teach and resoluteness. However, it must be 188 emphasized that the classification of the different observed 189 features is not mutually exclusive, and indeed, some features 190 belong to more than one group. Table 1 presents some 191 descriptive statistics for manager characteristics. 192 As proxies for empathy with the club, we collected 193 information about the nationality of the coach, whether he 194 had been a player for the same club and whether he had 195 previously been an assistant manager with the club. These 196 variables could have a positive impact on team performance 197 through two channels. First, a manager can take advantage of 198 his knowledge of the club because he already knows its 199 environment and, probably, its staff. Second, if a manager is 200 already known by the supporters, due to share the same 201 nationality or past footballer experience, he can have more 202 support increasing the chance of success. 203 The second set of individual characteristics refers to 204 manager experience. More specifically, we collected informa-205 tion about whether he had had experience abroad, if this was 206 his first season as a coach and his age. Manager experience is 207 important to deal with the egos of professional footballers and 208 convince them to put their effort in favour of the team. 209 Then, we collected information related to the role the 210 manager had filled during his career as a player (goalkeeper, 211 defender, midfielder and striker). The intuition is that this is 212 very related to the skills he learned as a player and therefore to 213 his teaching role. 214
Finally, we also consider whether the manager had been 215 active during the previous year. Not having been a coach in the 216 last year could have an effect on a manager's current 217 knowledge or self-confidence, although, in principle, it is not 218 particularly important in terms of overall experience. 219 Table 2 shows all the manager dismissals in Serie A during 220
2000-2010. The total number of involuntary removals is 95, 221
with an average of 9.5 events per year. Interestingly, we can 222 With the only exception of age that is measured in years, all remaining variables are categorical and take only values 0 and 1.
246 each season were excluded from the sample because results on 247 teams' previous matches at home and away were used as 248 regressors. A total of 3303 matches remain to be included in 249 the analysis. This is a very large and homogeneous data set 250 that avoids some of the structural changes that potentially can 251 have an impact on the dynamic evolution team performance 252 such as the introduction of the European Champions league in 253 1992 and the Bosman ruling in 1996; see Flores et al (2012) . 254 In order to analyse the impact of managerial features on 255 results, we adopt the following specification:
257 257 258 where e i is a normal error term for the ith match and the 259 dependent variable, y Ã i is defined such that
261 261
263 263 We include indicators for past results only if they were 317 significant at the 5% level. This leaves only one past result Age and Age 2 are included in order to take into account nonlinear effects. The rationale is that growing older has a positive impact on his team's results. But, at some point in time any further increase in the age may lead to a reduction in ability and performance. However, dropping the square term we obtain the same results.
318 indicator: ''home team won its last away match''. In addition, 319 in order to allow for the fact that the error term in expression (1) 320 is not homoscedastic, we consider random effects to account 321 for the potential heterogeneity that depends on each of the 322 home and away team pairs, 70 individual effects in total. We do 323 not estimate fixed effects in the ordered probit model due to the 324 well-known incidental parameter problem, which can cause 325 difficulties if the manager variables fail to be exogenous. The 326 solution of including past results would not be valid in this case 327 if the same manager had been in place for the preceding ten 328 matches, as well as for the current match. The past results 329 variables are, therefore, likely to absorb some of the influence 330 of the coach variables. This could potentially introduce 331 downward bias in the estimated parameters. However, it is 332 important to note that the correlation matrices between the 333 variables in the model (see ''Appendix'') indicate that the 334 correlation of manager features with past results is lower than 335 10% in all cases. Therefore, in principle, it seems unlikely that 336 past results absorb the influence of the coach variables. 337 We present in Table 3 the estimated parameters and 338 marginal effects from the ordered probit estimation for a home 339 win and a draw. The fact that previous results of the home and 340 away team exert no significant influence on the current result 341 could be considered as puzzling at the first sight. The reason for 342 this is that in the regression we are also controlling for the 343 impact of the last ten matches. Indeed, if the two variables 370 had taken part in the Netherlands Premier League. Here, as a 371 robustness exercise, we re-estimate our model, but instead of 372 including the two variables which capture information from 373 the last ten matches we allow for individual effects for each 374 club at home and away. This amounts to the inclusion of 70 375 new parameters to be estimated. This specification is not a 376 parsimonious specification, and it restricts the power of each 377 team to be similar across different seasons. In spite of this 378 restriction, we could still find similar impacts for managers' 379 characteristics and we can also conclude that a new manager 380 exerts a negative but not significant influence on results, and 381 the impact on home win (draw) is -0.025 (0.005) with z-382 statistics 1.73 (1.73).
383 Regarding the impact of a managerial turnover, it is also 384 relevant to compare our results with a recent paper by De Paola 385 and Scoppa (2012) also for the Italian league. These authors 386 present a highly very insightful and interesting discussion about 387 the potential endogeneity problem and its influence on the 388 analysis of managerial replacements. They argue that apart 389 from the endogeneity problem due to mean reversion that can 390 be controlled by using lagged match results, there is some 391 remaining endogeneity that derives from the fact that coaches 392 are not fired randomly throughout the season and that may 393 depend on the perceived improvement that may emerge. They 394 focused on this form of endogeneity and addressed it by 395 employing an instrument that is correlated with the decision of 396 firing a coach but uncorrelated with the error term of the model. 397 They argued that the variable ''remaining matches'' in that 398 season fulfils these two properties of a valid instrument. 399 Although this variable is an interesting way to deal with this 400 problem, note that we use a more extended sample and, at least 401 for our dataset, the probability of dismissal is uncorrelated with 402 round. Figure 1 shows We adopt the following bivariate ordered probit model
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where e 1;i and e 2;i are two normalized error terms that could be 432 contemporaneously correlated, g h Ã and g a Ã are associated 433
with the observed number of goals (0 for no goals, 1 for one 434 goal and 2 for more than one goal) scored by the home (g h) 435
and away (g a) teams, respectively, according to respectively. All these variables are dichotomous and take 444 value 1 if the feature is present in the manager and 0 otherwise 445 except for age that indicates the age of the manager in years. 446
Note that equations (5), (6) and (7) constitute a seemingly 447 unrelated specification. The identification conditions as well 448
as the estimation of such models is discussed by Sajaia (2008) . 449
A well-known problem of multinomial probit models is 450 that, as the number of dimensions increases, many standard 
485
First experience has a negative impact, as expected, that is 486 more important in home matches. These are situations in 487
which the home manager is tested by his own supporters that 488
could be deemed to be more reluctant to accept an inexpe-489 rience manager. 490
Finally, although it has been found in the previous section 491
that being an Italian manager does not have any significant 492 effect on match results, the estimation here shows that a home 493
Italian manager significantly reduces the probability of scoring 494 home goals. This is, to our knowledge, the first empirical proof 495
for the stereotype about the defensive orientation of Italian 496 managers. 497 One potential problem with the estimations reported in 498 Tables 4 and 5 is the fact that it includes too many covariates and 499 some of them could be spuriously significant by chance. In order 500 to deal with this multiplicity issue suggested by the referee, in an 501 additional experiment we have followed an iterative stepwise 502 procedure in models (5) and (6) dropping in each step the less 503 significant variable until all of them are significant at the 5% 504 level. The estimates of the most significant parameters show 505 similar signs and even a similar magnitude. 506 Some special attention must be paid to the effect of 507 managerial change on performance. Although it has been 508 shown that a new manager has a non-significant result using 509 the aggregate model in the previous section, this analysis finds 510 that a managerial replacement increases the probability of 511 achieving goals at away matches. 1999, 2002) analyse this issue in an ordered 516 probit model for match outcome results, which they use to 517 estimate the causal effect of recent managerial changes repre-518 sented by a series of dummy variables. These models include 519 information on past results in order to control for mean reversion. 520 This approach has been followed in more recent articles but 521 including some modifications in the estimation procedures. 522 Although an exhaustive comparison of all the existing 523 literature is out of the scope of this paper, it may be noted 524 that Tena and Forrest (2007) and Flores et al (2012) allowed 525 the new manager to have a different impact in home and away 526 matches for the Spanish and the Argentinean league, respec-527 tively, and found that this effect is asymmetric and signifi-528 cantly more negative at away matches. 529 Table 6 compares the effect of a managerial change in the 530 Italian league using an ordered probit specification with 531 different set of variables used as regressors. Namely, the for past results what is a common practice in the existing 540
literature. According to these results, we can conclude that, 541 regardless the econometric specification chosen for the 542 analysis, changing a manager has no effect on performance 543
at the 5% significance level. 544
However, results become sharper once we disaggregate 545 between performance in attack and defence using a bivariate 546 ordered probit model. (1) = 0.06
Home win/draw random effects ordered probit model.
AIC denotes the Akaike criterion; test (I) represents the test on the coefficients under the null hypothesis that the difference between the coefficients associated with manager turnover in models (C) and (A) is zero; test (II) represents the test on the coefficients under the null hypothesis that the difference between the coefficients associated with manager turnovers in models (C) and (B) is zero. (I) The Symmetric effect does not distinguish between the effect of the new home and away managers while this distinction is considered for the Asymmetric effect case and it is denoted by (h) and (a) respectively. *, ** and *** indicate significance at the 10, 5 and 1% levels, respectively.
567 also, Giacomini and White (2006) . Table 8 shows the results 568 of this exercise. In this comparison, it should be noted that a 569 general result in econometrics is that adopting a parsimonious 570 models usually leads to a better forecast as the sampling 571 variation in parameter estimates may adversely affect predic-572 tion; see, for example, Clements and Hendry (1998 (1) = 0.00
Home win/draw bivariate ordered probit model for attack and defence.
AIC denotes the Akaike criterion; HGE and AGE stand for home goals equation and away goals equation, respectively; tests (Ia) and (Ib) represent the test on the coefficients under the null hypothesis that the difference between the coefficients associated with manager turnovers in models (C) and (A) is zero for home team goals and away team goals, respectively; tests (IIa) and (IIb) represent the test on the coefficients under the null hypothesis that the difference between the coefficients associated with manager turnovers in models (C) and (B) is zero for home team goals and away team goals, respectively. *, ** and *** indicate significance at the 10, 5 and 1% levels, respectively; (a) denotes the Akaike criterion. 
